The lysine-peptoid hybrid LP5 maintain activity under physiological conditions and affects virulence gene expression in Staphylococcus aureus.
The antimicrobial peptide, LP5, is a lysine-peptoid hybrid, with antimicrobial activity against clinically relevant bacteria. Here, we investigated how various environmental conditions affect the antimicrobial activity of LP5 against Staphylococcus aureus (S. aureus). We found that LP5 maintained activity under host physiological conditions of NaCl, MgCl2 and pH. However, when exposed to serum, LP5 lost activity. Furthermore, when increasing NaCl concentration and lowering pH, the peptide showed reduces activity. When investigating the tolerance mechanisms of S. aureus toward antimicrobial peptides, we found that LP5 was protease resistant. However, the dltA and vraF genes, involved in reducing the net anionic charge of the bacterial cell envelope and sensing of antimicrobial peptides, respectively, played a role in the tolerance of S. aureus against LP5. In addition, the exposure of S. aureus to sub-inhibitory concentrations of LP5 affected the expression of the major virulence factors of S. aureus, revealing a potential as anti-virulence compound. Thus, these results show how environmental factors affect the peptide efficiency and further add to the knowledge on how the peptide affects S. aureus, which is crucial information for designing new peptides for optimizing antimicrobial therapy.